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(54) SPEECH-RECOGNIZING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a speech-recognizing device, which is capable 
of improving the speech recognition performance under a noisy environment by a low 
processing quantity. 

SOLUTION: This device is provided with a band-dividing means 10 for dividing the band 
of input signals as fore-stage processing of a speech- recognizing means 100, by which 
the input signals are divided to bass and treble region sides. The signal power of the 
respective bands is estimated in first and second signal power estimating means 21 
and 22, and noise power is estimated by first and second noise power estimating 
means 31 and 32. First and second gain calculating means 41 and 42 compute optimum 
gains and controls the amplification rates of first and second signal amplifier means 51 
and 52. A signal adding means 60 adds the output signals of the signal amplifier means 
51 and 52 and applies these signals to the speech-recognizing means 100. The J 
distortion of the speech spectra by the noise can then be corrected by smaller number 
of the band divisions. 
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So 0 4 (b) (Cfc^T, 
ifcjgbo (4, Bi =1, Ci =0O«S, (1) 

m 

m&b\ (4, B, =0, Ci =0. 5©#cffi, 

ifcBbi (4, Bi =0. 5, Ci =0<DVim. (2) 3S 

PS. srPXi-FN, 

06 (b) ntum5Mfi**X'<9btol&&t 
[0 0 4 5] CCT\ mZ-lf (1) iStCatoTffJffai 

«9orr« c tr\ mmmn^m 6 o omjimmmm 

(c) (4, 06 (a) CDB#^Jt2 (CfctfSfi^X^? h 
/l/*#t3ft»cSLfcfc©T*fe!K (b) tra*OJgST? 

6 (b) fr5i6 (c) 'xfcStffrr*. ±IB*M£H\ e 
©«^«4§<0B#fflg{btctSi;TfcH#a i £rffi{fc£-fc»:SC 



(7) If H8 2001-228893 

/2 

*&mb3 (4, Bi =0. 5, Ci =0. 
Tl^S„ 

[00 4 1] (3) ST'(4, Bi ^r-tfafcifi-^ttSJSif 

A*^(5Hmrtai omtmm wmw) tfaisns 
[0042] 05(4 (4) scow^jaa^ns-rsaui 

7n7^iT'*5. 0 4 (a) k©jS^(4, {g^ti'H^ 
IS 4 1 6#BUI*;S*U ft4lW¥a4 1 7tfiBia*nft 

/o ctf^ 0 c<ois]K^<i^cofisn(4 (4) ^.omw^ 

HHIC*U, «/£©tHH£#Bg-rs 0 (3) S©«^kRI* 
KflfWBfPlSH><5*-$»Di ?:A^<^S(ik*ttlrtfJ 
ffai O^ftSIB Oi*B) *iMHi-r*Cfc 
[0 0 4 3] ^(C, 35 1 2 <DfiK#Stti#& 4 1 , 

4 2T*»m^nfcftJtf a. , a 2 (CS^T, miRZf 
a20fflfii¥a5 1. 5 2tffl§xi , X2 
tiflf-r^o 1l^ftP»#l96 0(4ai xxi £ az xx2 

t*imm?2, 0 c*> LTmmmm^m6 o^emrt^n 

ns, c©e*«*i«®©*f*na»^«i ooicArt 
$ns 0 *)«eM#i3i oom jttttcj:***^ 
owMWafcej*©*'** hAstm&tizittb* smew 

[0 0 4 4] 06 (a) tt^fi»t#fc:«^«^ft<fia* 
nfcArte^xO»«*^UTt^*o 06 (b) (4, 0 
6 (a) CD^fS"J 1 1 fCfetfSfi^X'** 

ffil*«©flMt/V7*<PXi , «HF/V7tfPNi . It6&m 

n(4, mn¥i4ftf>^7PSi (4 (5) sr-M^n 

So 

[»5] 

(5) 

[0046] mmcttwBMm*£nmMT!wmsi*m 

(4Riee*|5g0/jN?V>77^a^o L*L«/hO»«»»J» 
T'^S2^«T'(4. ffi»«fc:«l*«»OR?»*^tC«l 
40 t3^< CtttftSV^. cn(40 6CO (b) ^ (c) <D 

^il^T'(4^JElT-#^^ci;(cJ;S^M^feSck, 
f/WPNi £0ft^(c(4<^-r^S*^i;SCi:, *fc 
(5) iC(4jfi{«^T"$)SCi:*i:(c^HL-T0>So SIM 
«r»ott«7» (l) 3«cJ:«nff«iyS«fTo^«fr. * 

i; * c t o , issn: ^raKie 
so jswmmz&m-tzcttfT'tZo 
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[004 7] i7li« (3) SlCfc^T, Bi =0. 
8, B2 =0. 8, Ci =0. 25, C2 =0. 5 k L 

/N (dB) tU ttttt€r*JftBK* (%) kfSo C 
Ottttftt, A7J<I^S/N#& 1 OdBKTOiftt 

«So 

t004 8]^« *3S«©#fflT*tt, WHHHW^S 1 0 
Kfctt*flf«»W»« 2 k L fctf , #*J»* 3 W±tCt 
3k, J:D*H&*#»&n*. 

[00 4 9] (^fliO^S 2 ) fttCj&lflOJHfeOSft 
2{C^»S^saa^gfC0l,'>T, 08-01 lfcfflv^ 

HWKMW^S 1 0, * 1 fttf jB2©ffl»/<7«£#82 

1. 2 2, JBlStfW2 0>t*/<'7«Be#a3 1, 3 

2, a i stfSB2o««itii#a4 1 . 4 2. m 1 stf 
S2oflf»i«ifS5 1.5 2. mmm^&Q o, « 

[0 0 5 0] mmcDBM 1 <D«Wffl8RK:in*.-C» 
<DJBI»-pH:«^S/N«t«#«8 0*«aS*t6nSo fl» 
S/NKte¥S8 0tt, A*J«9x<DS/N*ffi£U 

ib i mta^m 4 1 Rtfsg 2 mmmm^m 42© 

fij»ai , a2 OnJ^g5ffl£:, A2j«^§©S/N*«i*V» 

So 

[0051] c <o<fc a &Mf£<Dmp;wmmw<DW)mc^ 

B = 0. 5 + P °" 1 — 

2 X P m« x 

[0 0 5 4] (6) SK<fcnt£, A7J«i§xo OS/N 
^kf, Pmin Pmax JStf^Li/Vtfcfgtc&STc 
46, Bttl. 0Cifi-3<„ jMICAWI^xo ©S/Ntf 
gl/^t, Pmin <<Pmax k&*), Bt±0. 5iO&-3 
<o C<D£olcLT, AJMfJfOS/NtcJSCfcBOffi 
*<0. 5 ^ B ^ 1 . OOlEHT'tf e.n-5 0 cn^sis 
d t m2<DfiJ#»tB.#©4 1, 4 2ICW5 (3) SOB 

[0 0 5 5] CO<fc?(cLT, H#g©fl2<S UcttLTA 

**^-r»iWH-p**. H7kJt«-r*k, *mm<D& 

SBTtt, flSS/N^6HSS/N*T<O^S/N«SfflfciS 



(8) !&P*1 2001-228893 

* (3) SOBi kCi klC@^#^#AT$iJISLfto C 

©73 firm, iEM»©tt#»jK«*sHi&ftfcs/N© 
■sat^o, 0 7 o&moemi, s/n*m idBj-x 

<»en, s/N^m^k^t(ifij»ai v>mmm* 
frz<Lttftwttiimmme>ti&o cnti, s/n 

#< b/t^r««aisisska*ck**i*-r*o 
[00 5 2]— 73, s/N#&v->k#icfi, 8mtc<fcs 

r*ck»c«fe*tt»S*©»»««5*<**o ctuWSS 

*Ulfl§©JfJ<ST*{i, OTS/N»S*S8 Ofcfc^T, 
^tSggfflOS/Niiffil^ (3) SOBi 

Affl^r 1 tcwau tfivEm-eiiva^^ftv^^ft 

S/NO&^k#tC{i, Bi ©«/HI^r0. 5lC&S<fc 
20 ^tJliatS. BP%, 0. 5<Bi SicolltBi © 

[0 0 5 3] 09&, {i*§S/N*t^©8 O©«fiSc0U 
^t7n7^at*$i«. a^/V78lJ£#&8 0 Hi, 

/^«SE¥g8 0 1 *>60ffi*fl§PXii %:K~h L, £ 
^St^/W l^Mc*fj£-rS*'Nfik LTm73<M^Pmi 

n ^m^-r-So ;wk¥S8 o 3{*, fs^s 

7l^fS8 0 1 ^e©tU73«^PXo SrATJU {1^ 

^7^-«fg8 0 4(i, ^tJAtf (6) S^fflV^TffJ 
tffijffll^ffl/ ^ ^ - B ^rf*^-r -So 
* [&6] 

(6) 



s 2ooH Z ~2kHz ©raofat^-r 5© 

<fcV\> »SL<«350~500Hz 73^V>„ 0 1 1 

i'DX*- z 5 :— /liS3St±3 5 0Hz~5 0 0Hz 
[0 0 5 6] mm<DBMlJSLtf2lClS^T, mi 

iSLtfmz(ommmm^&4 1. 4 2fcisw* o) so 

S£2&Ci kLT, ffi^IiJO^iSc^rCi =0. 25tU 

w««o^»C2 =0. 5kL*:#\ cnssiat/s 
2 ofi^tg*s¥© 51,52 -z-mmmtwrni^m-t 

% k. ffi««J*' t 1 4 d B , iffigffl!J# 9 . 5 d B k^S„ 

50 5^^<d«jSa-'€>, Msa{±cn«fc , ?'j^*< itte 
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[0057] -mttumim^iz. imi&ftvjjtf^v 
^©suea^a z < 9 , 10120* eti 

U\ C©®^, SB 1 <Of>J»«ilP#S<DfiJf9M«i«6H 

coo5 8] m, *mm<DmmAcisn2>mf%s/KWg. 

[0059] mm<DBm 3 ) %ic*Rqi§oxaK>»it 

■TSc 01 2{i#fi«^ag©si&^gg©£#«{£ 
*ftrn*?H-efes. cograasMct** mm 
10,11 m 2 <o«^/<v«Be#m 2 1 . 

2 2 s £lRtf»2©*S/<*7*£*a3 1. 32, f 

mmmt&ms 1 , 52, <i^fto»#i86 0, bpsm 
#©1 oo*«tt5nT^*c4:«, mm<D&mi tm 

[0 0 6 0] mM<DBM 1 £g&Sg|5#fi, £ 1 ©<I^ 
awwyuRtcs 1 y *X*— * K¥W 71^1© 
HWS/N/^^-^{b¥«8 1 fc*R», m2©{I^§ 

HHC S / N / U * - * ft^S 8 2 «R(t fc C i: T* & 

So 

[00 6 1] SlOvy*X*- /H*#87 Hi, mi 

s. mioWKs/N/^;*— Hit^ma i(i, mi <o 

?^X*-/1/Ffg7 l^e>©tiJ;fHI*§Pmaxi fc % £ 
l<D*t^WJ63£^a3 1^6tOfiJ^j«^PNi *A*J 

u m i cD¥ut#»ffi#fS4 1 fcwr*«»asfk«H*w 
k-ts/^^-^bi sraj^-rs <£>©-£?&;&„ m2©m 

2, £2<D^S/N/^^-^ft^S8 21COVT 

t>, IBio«^»*ffl?i*©feoi:ra— 

[0062] C © J; 3 ft*J«©*/*BaiSsB©l&ttfcO 

«^s/N«B£#a8 0Kffia-r*«iii*, ?ih«»»j# 

HSl 0*>6©**«W*#fc:»*Jfe«|«4:LTt''*o BP 
09 (DlS^'^Mttm 8 0 1^:01 2 com 1 &f>* 

^2(Dm^^um^mz 1, 2 2-rg#m, 19© 

= -YAtv-/l/ K^S 8 0 2 £0 1 2 com 1 2 CO 

*Hf'V7ft£¥l93 1. 3 2Tim. 
X*-;l/ 8 0 3 £0 1 2 com 1 Rt>*m 2 ©v -y ^ 
X*-;VK#S7 1, 7 2T*g£»;L, 09©/V5* — 
*{fc¥S8 0 4*01 2 com lfttf3i2©«KS/N/< 



(9) ftffl 2001-228893 

U—?{t^WiS\, 8 2T'B^^Afctc0T'fe5 o 
[0 0 6 3] miSt>*m2C0^S/N>'^^-^fl:# 
S8 1 , 8 2 ©IMF*, m 1 Rt>*m©fU^»aJ3MS4 

l, 4Z(o®m*. nm<DBm2tmrtmmmcim 
mmcomm 3 r-«, m 1 sum 2 ©?s« s / 

N/<9*-*{t#«8 1 . 8 2(C«fc^T, SgtfMMfH* 
«E»cfiJ^ftffia<OMRgcogaS^?f *S«fc 3 tCfcSo C 

/0 [006 4] 

[«wos»»] *««w<oe?»««««fc«kntf, mm 

[00 6 5] 1$tc|M&B3, 4, 5C0^lcj;tl«, m 

20 [0 0 6 6] 1ttCiS^]S6. 7, 8 ©?£B.mc.i:*Uf , A 
*«^©**g#l^7MS»t*flraU'</l/ (S/N) CO 
ttiUCfSCT, m 1 ~SSn©g*ia«*aii:*5tt*fiJ» 

So 

[0 0 6 7] WKBI*S90»Wfe:«fctltf, *8i©S'h 
[0 0 6 8] IftCttJftgl 0, 11. 12©^tCfcn 

m i ] *&w<DmmcDBm 1 (c«tt«*mnuoio 

[02] ( a ) itmm<omm 1 o«)»B«»«»i:*»* 
«#/<r7flt^#®o«««*^-rrny*H, (b) a 
mm<omm 1 ©^^^gt*5tts«^/w»^#ia 

^\©A?1{I^©&^0, (c) «Hfifi©^jB 1 <DS?fB 

40 [03] ( a ) i±mm<DBm 1 ommmK s 
*i^<7f(Be#©©*js8«!i*^"rrny*0, (b) a 

©JC8F«»|-c?35Sc 

[04] ( a ) imm<omm 1 oaj*B«««t!:fctt * 
fj#wa¥a<o«j««!i (too *^-r^a-y^0, 
(b) tinsg©^ i (D^psf&ssmmicisirfzmmmtii 

[05] mmomm 1 ©*?»B*Seiifc:*tt*fu#*tn 

¥S©«JSfi?lJ (*©2) ^t7P7^i?Wo 

50 [06] ( a ) ammomm 1 ©^^^g^fetts 
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Khmmomm-vtb*}. '(b) «x*«9o^au 1 1 
im 7 ] nm<o&m i o*mswKBic«ft«*]*rmR 

rai o] iato^2C!>«mawiBic«tt«*ra 
t &mftp&m<o * a x*- > ^-mm%. t ©ins* 

[012] *8HO|gJK0£J&3Kfet*S3*eaR&B 

[013] ftmio%Pwmmw<D±{*;M&.*Kk-?zru 

[?3^©iHU§] 

1 o m®ftn&®. 

2 1 Si OS^<7«3t#a 
2 2 M2 4XI9/V7it£#a 

3i si o*ef/w«B£¥a 



(10) !NfBfl2 001-228893 

/S 

3 2 l2(Dig/Wi^l5 

4 1 Si ©fiJtWW^IS 

4 2 »2©flJS*a#8 

5 1 Si ©<S^ti«#IS 

5 2 S2<D{M^iii|B#© 

6 0 M^AqS^S 

7 1 ? F¥S 

7 2 ? K¥® 

8 0 «^S/NKB£^® 

/0 8 1 SlO*«S/N/^^- *{fc¥lft 

8 2 aS2<0»«S/N/t^*-*fl:#a 

1 o o «mu&s 
2 1 i sinsn^s 

2 12 L P F 

4 11, 4 16 ffl*fiili^g 
4 12, 4 15 M^DW#g 

4 1 3 mm&M^m 

4 1 4 ft^*»#S 

8 0 1 «^/<>7*£#a 

20 802 /bK#© 

8 03 Vy^X*— /l/F= 

80 4 Zit^WL 
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